Introduction {#s001}
============

The problem of treating chronic diseases {#s002}
----------------------------------------

O[ur current healthcare]{.smallcaps} system is based largely on Allopathic medicine, in which diagnosis is relied upon to determine the optimal treatment and the area of the body to treat, and drugs are used to treat symptoms of disease. The allopathic system, which is so successful for treating acute illnesses, is not as effective with chronic diseases because drugs taken on a long-term basis can become ineffective or produce unacceptable side-effects,^[@B1]^ leading to poor medication adherence.^[@B2]^ For example, according to a recent study, approaches to managing chronic lower back pain using opioids have not been very effective^[@B3]^ In this study, researchers reviewed the results of 20 randomized controlled trials with a total of 7925 participants. Thirteen of the trials (3419 participants) addressed short-term effects on chronic low back pain. At least half of participants in these 13 trials withdrew because the drugs did not work or they experienced adverse health events. Overall, the studies showed that opioids may moderately benefit chronic low back pain patients on a short-term basis, but at doses much higher than recommended. There is very little information documenting the efficacy of opioids for back pain on a chronic basis.

Studies further document that older adults with chronic pain cite concerns about adverse drug effects and the use of too many medications as reasons for preferring nonpharmacologic therapies.^[@B4]^ As a result, chronic sufferers from such conditions as arthritis, back pain, diabetes, hypertension, heart disease, and cancer may seek out alternative treatments. Individuals with back pain are some of the most frequent users of complementary and alternative medicine (CAM) practices.^[@B5]^

On a wider scale, surveys indicate that those with the most serious and debilitating medical conditions, such as cancer,^[@B6],[@B7]^ chronic pain,^[@B8],[@B9]^ and HIV,^[@B10]^ tend to be frequent users of CAM. For this reason, it would be more beneficial for the patients if their primary care physicians were open to both allopathic and CAM types of treatments. However, this kind of integration depends largely on the establishment of an evidence base for safety and effectiveness of CAM approaches. The purpose of this review is to critically assess the scientific evidence for the effectiveness of a worldwide CAM modality, Reconnective Healing™ (RH), which is classified as a biofield therapy.

Biofield therapy {#s003}
----------------

Biofield therapies are based on the philosophy that humans have an energetic dimension. Such therapies are believed to balance out disturbance in the energy field caused by physical and psychologic symptoms. Indigenous systems of healing such as Ayurvedic and Chinese medicine, which go back thousands of years, rest on concepts of a vital force or subtle life energy that is central to healing. These subtle energies may actually refer to something similar to the present-day concept of the biofield. Biofield therapies are among the most controversial CAM modalities; they involve the practitioner interacting with the body\'s bioenergetic field, rather than with the physical body. Measurements of extracellular ion fluxes and voltage potential differences in living organisms led to the hypothesis that an electrostatic field surrounds and penetrates the human body.^[@B11],[@B12]^ Endogenous biofields, as detected from the heart (ECG), brain (EEG), and muscle (EMG), are recognized clinically as indices of health and disease. Modern superconducting quantum interference devices have become important tools in clinical medicine for measuring the biomagnetic fields of the heart and brain.^[@B13]^

Effects of biofield therapies in clinical populations {#s004}
-----------------------------------------------------

Several therapeutic procedures, based on the use of the hands to sense and alter endogenous biofields, have been developed with the goal of improving physical and psychologic health. Among the most commonly practiced of these biofield therapies are Reiki, Therapeutic Touch, Healing Touch, and external *qigong*.^[@B14]^ A recent review concludes that the clinical effectiveness of biofield therapies is strongest in symptom management for pain and cancer and evidence is promising for clinical populations with arthritis, dementia, and heart disease.^[@B15]^ A review of biofield therapies not involving physical touch reported that two thirds of the higher scoring trials demonstrated statistically significant beneficial treatment outcomes.^[@B16]^ Specifically, Therapeutic Touch reduced pain and/or anxiety in the elderly, in people recovering from surgery, in burn victims, in adults with tension headaches, and in HIV-positive children. In single studies, quality of life was improved by external *qigong* in cocaine-dependent adults and by Healing Touch in patients with cancer. Reiki reduced psychologic depression in adults. In another review, Anderson and Taylor^[@B17]^ described studies showing that Therapeutic Touch improved function in people suffering from arthritis and reduced complications from bone marrow transplant. Healing Touch also significantly decreased the length of hospital stay and anxiety levels in patients who had undergone coronary artery bypass graft, compared to those receiving standard care and visitation. Thrane and Cohen^[@B18]^ reviewed the effect of Reiki for pain and anxiety in randomized clinical trials. Of the 12 papers on the subject, only 7 met the selection criteria (4 with cancer patients, 1 with postsurgical patients, and 2 with older adults). Most of the seven studies yielded statistically significant results either for pain or anxiety or both. Thus, although the scientific evidence is sparse, and sample sizes are mostly small, biofield therapies do appear to be useful for reducing pain and anxiety in various patient populations.

What is Reconnective Healing? {#s005}
-----------------------------

A therapy that is relatively recent compared to Reiki and *qigong* and involves interactions with biofields is RH. RH, as discovered and developed by Eric Pearl DC, in the early 1990s, "is not just energy healing, but instead a more comprehensive spectrum of healing composed of energy, light and information. It is not something we do. It\'s something we allow, become, catalyze and help facilitate." RH is taught worldwide by means of seminars and workshops. Descriptions of the different levels of training are available at [thereconnection.com](thereconnection.com). Similar to some other biofield therapies, in RH, the biofields of both healer and healee are thought to resonate with an external environmental field.

There is evidence that naturally occurring fields can alter biofields and can even change cellular function. For example, Harold Saxton Burr, PhD, of Yale Medical School, showed that changes in environmental electromagnetic fields, such as caused by thunderstorms, substantially affected the biofields of trees.^[@B19]^ In another case, biologically generated dynamic frequency information (ECG recordings from a person focusing intentionally on feelings of appreciation) significantly increased DNA synthesis of cultured fibroblasts.^[@B20]^ In addition to producing classical electromagnetic fields, oscillating electric dipoles in the body can act as antennae to produce nonclassical fields^[@B21]^ that do not fade with distance.^[@B22]^ Cells, tissues, and organs each produce certain collective frequencies and it has been hypothesized that environmental fields may alter these frequencies by entraining them so that they resonate with the external field.^[@B23]^

What happens during an RH session? {#s006}
----------------------------------

During RH training programs, students are trained to concentrate on their clients\' energy fields by focusing on the sensations in their own hands. These sensations are not limited to RH; other biofield therapies, such as Reiki, produce sensations such as warmth and tingling in practitioners\' hands^[@B24]^ that are accompanied by measured increases in microvascular perfusion in the fingers.^[@B25]^ During RH, the sensations become stronger as practitioners move their hands away from the client\'s body. The further away they move their hands, the stronger the sensations feel, rather like stretching a rubber band. While the healer is feeling the changes in the sensations in their hands, they are also observing the physical responses of the clients that have a tendency to increase as the practitioners move their hands further and further away from the recipient. These effects are visibly clear and distinct, such as eyelids fluttering uncontrollably, eyes rapidly darting from side to side, and fingers and/or feet twitching. These types of responses have also been reported with other biofield therapies such as Reiki.^[@B26]^ Sometimes clients have no recognizable experience at all, or their experience may emerge hours or days after the session. More often, the experiences tend to be immediate and the healing results almost instantaneous. Reconnective Healers soon learn to recognize, through visual observation, a correlation between what they are doing and feeling, and what is happening with their client on the treatment table, although there is no independent evidence for cause and effect.

Rationale for a review of RH {#s007}
----------------------------

Although people who have given and/or received RH have experienced its beneficial effects first hand, those who are not familiar with RH may be more skeptical. According to Eric Pearl DC, Founder of The Reconnection LLC (Personal Communication), over 20,000 mainstream healthcare practitioners, including MDs, DOs, DCs, PTs, and nurses, have trained in RH and have incorporated it into their private practices across five continents. This number is based on the fact that The Reconnection LLC records show they have trained over 100,000 people and that 20%--30% are professional healthcare providers. Therefore, it is important to determine whether there are consistent effects on clinical and physiologic outcomes. No efforts have been made to organize, integrate, and synthesize published findings or to prioritize the directions of future research. As stated by Jensen and Onyskiw,^[@B27]^ through integrating, organizing, and synthesizing findings from studies of the same phenomena into a rational and coherent pattern, knowledge develops within a discipline. A synthesis of the results of RH research can help develop disciplinary knowledge and provide practitioners with the information they need to advance theory, interventions, patient care, and public policy. For this reason, the peer-reviewed scientific research on RH is presented here as an integrative review.

Data collection {#s008}
---------------

Scientific research papers published in peer-reviewed journals addressing RH were identified using the following databases searched through July 2016: PubMed, CINAHL, PsycINFO, AMED, and Web of Science. The search string employed was "Reconnective Healing" OR "Energy Healers" OR "Biofield." Supplemental searches were conducted on reference lists from identified papers and on the archives of "Subtle Energies and Energy Medicine."

Selection criteria {#s009}
------------------

Studies included in this review were (1) English-language, full papers published in peer-reviewed journals; (2) designed to investigate the physiologic effects of RH on human subjects, whether healthy or unhealthy, or on RH practitioners; (3) designed to investigate the effects of RH on groups of people; (4) either controlled or noncontrolled trials; and (4) case studies of patients receiving RH. Studies were excluded that lacked measurement of the effects of RH on human subjects.

Data extraction {#s010}
---------------

Information was extracted from each paper that met selection criteria for evaluation of quality of reporting and design, and to facilitate demographic categorization. Data extracted included author(s) and year, experimental design, issue addressed, duration of therapy, whether there was a control group, number of participants receiving treatment, type of measurements and results.

Quality assessment {#s011}
------------------

Criteria applied to evaluate papers ([Table 1](#T1){ref-type="table"}) were based, in part, on assessment items developed for CONSORT (Consolidated Standards of Reporting Trials),^[@B28]^ and for the CONSORT extension for nonpharmacologic trials.^[@B29]^ In developing criteria, the fact that most of the trials that would be evaluated were pilot studies was considered. As such, criteria were worded appropriately, for example, rather than requiring a sample size calculation, it was sufficient only that a statement be included as to how the sample size was decided (item 5). As another example, since early-phase research usually aims to *generate* rather than *test* a hypothesis, only a statement of either objectives *or* hypotheses was necessary (item 2). The criteria were scored independently by both the authors for each of the studies. A Yes (1.0)/Partial (0.5)/No (0)/NA scoring system for each item was used to minimize subjectivity. The scores and methodological details of the research papers are listed in [Table 2](#T2){ref-type="table"}.

###### 

[Quality Assessment Criteria]{.smallcaps}

  ------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Introduction/background   
  1                         Is the rationale for the study explained?
  2                         Are there statements of the specific objectives or hypotheses to be tested?
  Design/methods            
  3                         Was informed consent obtained from participants?
  4                         Were the training and experience of the healer reported?
  5                         Was a separate control group included in the trial? (for Case Study score N/A)
  6                         Is there a statement regarding how the sample size was determined? (for Case Study score N/A)
  7                         Was duration of the intervention (treatment or self-practice activity) reported?
  8                         Are the primary and (if applicable) secondary outcome measures (biomarkers) clearly defined?
  9                         Are sources provided, for example, citations, to validate the choice of biomarker(s)?
  10                        Are experimental procedures and data collection adequately described?
  11                        Were the researchers who monitored and evaluated the biomarkers reported as blinded? (for Case Study score N/A)
  12                        Are healee demographics and clinical characteristics reported?
  13                        Were healees assigned to a group by a procedure described as randomized? (If no control group, score N/A)
  14                        Were healees blinded to group assignment? (If no control group, score N/A)
  Results and discussion    
  15                        Is a statistical analysis of data presented? (for Case Study score N/A)
  16                        Are results interpreted in relation to an initial hypothesis or objective?
  17                        Are limitations of the study discussed?
  18                        Is the generalizability (external validity) of the results discussed? For example, are the identified changes in biomarker(s) for the biofield therapy discussed in relation to changes reported for other biofield therapies and/or meditation?
  ------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Each criterion is scored as Yes (1), Partial (0.5), No (0), or Not Applicable (N/A). The final percentage score was derived by dividing the total sum of points by the number of items scored (18--no. of N/A items) and multiplying by 100.

###### 

[Details of Peer-Reviewed Research Papers on Reconnective Healing]{.smallcaps}

  *Author*                       *Design*                             *Issue*                                     *Duration*    *Control*                                         N                                                       *Measurement*                    *Result*                                                                                                  *%*
  ------------------------------ ------------------------------------ ------------------------------------------- ------------- ------------------------------------------------- ------------------------------------------------------- -------------------------------- --------------------------------------------------------------------------------------------------------- -----
  Tsuchiya et al.^[@B30]^        Case study                           Inability to walk                           3 × 45 min    None                                              1                                                       AMI                              Could walk after RH                                                                                       79
  Korotkov et al.^[@B32]^        Repeated measures                    Remote detection of ANS arousal             2 × 3 h       None                                              Unspecified number of participants in one RH workshop   GDV                              Increased amplitude of GDV signal from group in presence of RH trainer                                    63
  Korotoov et al.^[@B33]^        Repeated measures before and after   Individual detection of ANS arousal         1 treatment   None                                              5 individuals + group of 50 participants                GDV                              Increased amplitude and spatial uniformity of individual GDV signals after receiving RH                   50
  Baldwin and Schwartz^[@B25]^   Repeated measures                    Physiologic effects of RH on practitioner   1 × 5 min     Subjects without energy healing experience        113                                                     HR, HRV, peripheral blood flow   HR increased HRV, decreased and peripheral blood flow increased in RH practitioners but not in controls   94
  Baldwin et al.^[@B31]^         Repeated measures before and after   Effect of RH on ROM and pain                1 × 10 min    Subjects receiving sham healing or no treatment   78                                                      ROM, pain level (VAS)            ROM increased and pain decreased after RH, but ROM did not change in controls                             94

AMI, apparatus for median identification; ANS, autonomic nervous system; HR, heart rate, HRV, heart rate variability; RH, Reconnective Healing; ROM, range of motion; VAS, visual analog scale.

Results {#s012}
=======

Characteristics of included studies {#s013}
-----------------------------------

Investigation of the various databases using the selected search string provided the following numbers of citations: PubMed (89), CINAHL (69), PsycINFO (59), AMED (27), and Web of Science (174). However, only a total of three papers satisfied the inclusion criteria. All other citations were excluded because they lacked measurement of the effects of RH on human subjects. Two further papers fulfilling inclusion criteria were identified in the archives of "Subtle Energies and Energy Medicine." The five selected papers included a case report, a study of ambient changes during an RH workshop, a noncontrolled pilot study of healthy volunteers, an RCT of subjects with shoulder limitations, and a study of biomarkers in RH practitioners during self-healing ([Table 2](#T2){ref-type="table"}).

Data were reported from a total of 197 individuals, plus a class of an unspecified number of participants across the five included studies. Two studies involved participants with health issues,^[@B30],[@B31]^ and three studies involved participants without any stated health problems,^[@B25],[@B32],[@B33]^ one of which focused on the RH practitioners themselves.^[@B25]^ Only two of the five studies incorporated independent control groups.^[@B25],[@B31]^

Scoring of trials {#s014}
-----------------

The five studies were scored for quality of reporting and design with a set of 18 criteria ([Table 1](#T1){ref-type="table"}); average scores are included in [Table 2](#T2){ref-type="table"}. Agreement between the scorers was quite high with identical scores for the three highest scoring studies and differences of 9% and 12% for the other two studies. Studies that scored less than 60% were considered "poor," those that scored 60%--69% "fair," and those that scored over 69% "good." Mean percent score was 76 ± 19 (standard deviation). The criterion that scored lowest was \#18 (generalizability of results). The paper by Korotkov et al.^[@B32]^ was scored as a case study because it involved only one RH session given to a group of participants. For this paper, item \#12 (are healee demographics and clinical characteristics reported?) was scored NA because the group of participants was just attending an RH seminar. For the paper by Baldwin and Schwartz,^[@B25]^ items \#13 (were healees assigned to a group by a procedure described as randomized?) and \#14 (were healees blinded to group assignment?) were scored as NA because the three groups were Reconnective Healers, Reiki masters, and a control group with no energy healing experience; thus, there was no pre-experimental group assignment as such.

Biomarkers {#s015}
----------

Among the biomarkers of physiologic changes in healees and healers, the most frequently assessed were electrodermal activity (EDA^[@B30],[@B32],[@B33]^) and heart rate/heart rate variability (HR/HRV).^[@B25],[@B31]^ Other measures, assessed in single studies, were peripheral blood flow,^[@B25]^ range of motion (ROM),^[@B31]^ and self-reported pain levels.^[@B31]^

Electrodermal activity {#s016}
----------------------

All external and internal stimuli, including emotions, are processed by the autonomic nervous system (ANS) leading to alterations in capillary blood flow, production of sweat, and transfer of electrons within the connective tissue. These changes are reflected in the electrical parameters of a person\'s skin. If a person or body part (usually finger) is placed in a pulsed electromagnetic field produced between two electrodes, some of these electrons are extracted from the skin and subsequently from deeper connective tissues. The free electrons accelerate toward the anode, gaining enough energy to cause further ionization to form an electron avalanche on the surface of the electrode. The electronic "glow" of this discharge can be captured by an optical CCD camera system and translated to a digital computer file. This is the basis of the gas discharge visualizer that measures EDA.^[@B34]^ The lack of glow from the gas discharge visualization (GDV) camera is an indicator of the impeded transfer of electron density to the body\'s tissues, and a diminished flow of free radical reactions. In other words, this is an indicator of a reduction in the energy supply of organs and systems.

Three of the five studies included in this review used EDA as a biomarker.^[@B30],[@B32],[@B33]^ The quality of these investigations was mixed, two being of good quality^[@B30],[@B32]^ and one of poor quality.^[@B33]^ However, all three studies reported an increase in EDA of participants who experienced RH, indicating an enhanced level of physiologic arousal. Only the case study^[@B30]^ investigated the effects of RH on an unhealthy individual; the other two experiments^[@B32],[@B33]^ involved healthy participants.

The case study subject (74 years old) had emaciated limbs and had been unable to walk without a walker for 6 months before the study. This subject received three 45-min healing sessions by a level III Reconnective Healer, one-on-one, while lying on a massage table. EDA measurements were made on the subject\'s fingers and toes before and after each of the sessions using an apparatus for median identification (AMI) device that measures the electrical conductivity, capacitance, and polarization of skin tissue and fluids.^[@B35]^ Further information regarding the correlation of these measures to physiologic changes is described in other studies.^[@B36]^ After healing, significant changes were observed in the electroconductivity of the body, possibly caused by changes in microvascular blood flow and by sweating. After the third session, the EDA of the lower body was significantly larger (by 60%) than that of the upper body, indicating that the sympathetic nervous activity in this area had become substantially more active. Comparing before and after the total healing period, EDA of the lower body increased by 49% and EDA of the upper body decreased by 22%. This response is consistent with a redistribution of blood flow from the upper to the lower body. Immediately after the third healing session, the subject stood up without help and walked without a walker.

A problem with this study is that the AMI procedure is not well validated. Variable contact area, pressure, skin hydration, and, most importantly, the presence of sweat ducts can all confound AMI devices to one degree or another; therefore, more rigorous clinical studies are needed to assess their validity.^[@B39]^ In addition, possible effects of the AMI procedure on the subject, independent of the RH, are not addressed. Further objective neurologic data taken before and after the healing would have strengthened the study.

The second study demonstrated enhancement of physiologic arousal in five healthy volunteers (as shown by increased amplitude and spatial uniformity of stimulated electrophotonic emissions from subjects) after they received RH.^[@B33]^ These experiments were performed as part of a workshop held at the 20th annual ISSSEEM (International Society for the Study of Subtle Energy Medicine) Conference, June 2010. More than 50 people attended the workshop. First, a teaching assistant of Eric Pearl DC introduced the concept of RH to all participants. Next, 10 fingertip images were obtained from 5 participants, before and after receiving RH from the teaching assistant using the GDV electrophotonic camera. Increased EDA was recorded for all five participants (statistically significant for three of them).

The increased physiologic arousal levels of the subjects after they received RH are consistent with the results of the case study.^[@B30]^ However, the lack of standardization of AMI measurements, as mentioned previously, weakens the study. This report was scored as poor quality due to lack of hypothesis or stated objectives, lack of official participant consent, lack of control group, sparsity of experimental details, such as duration of the healing, and no discussion of limitations of the study.

The third study using EDA as a biomarker addressed remote detection of human physiologic arousal during an RH workshop training using a modification of the electrophotonic imaging GDV camera system.^[@B32]^ In this study, Korotkov attended an RH training workshop (September 12/13, 2008 in Los Angeles, USA), led by Eric Pearl DC, and one of his trained teaching assistants, and set up a GDV device in the room where the training took place. To obtain readings in the room air in general, rather than from the air adjacent to an individual, he had modified the instrument by attaching an antenna to the titanium calibration cylinder designed to create a nonhomogeneous electromagnetic field in space. A generator produced voltage impulses that were applied to the GDV electrode resulting in production of a bias current in the antenna that was dependent on the capacitance of the environmental air. It was assumed that any increases in the signal would reflect enhanced conductivity of skin and underlying tissue of participants in the room triggered by increased physiologic arousal. Changes in the electrical conductivity of the air within the room were monitored the night before the workshop and then as the training progressed the next day. There was very little variation in the signal at night when the room was empty.

On both days the signal increased when a speaker/trainer stepped on stage and presented to the audience, compared to recess periods. This response was interpreted as a heightened physiologic arousal of the audience when in the presence of the trainers. The signal also showed increased oscillations during these periods, possibly reflecting an entrainment, or synchronization, of the participants\' state of physiologic arousal, all rising and falling in a periodic manner. Thus, all three studies, utilizing EDA as a biomarker in three very different circumstances, demonstrated increased physiologic arousal in the subjects experiencing RH either directly or indirectly.

However, in all three studies, measurement devices were used that have yet not been adequately tested regarding the veracity of the measurements. Although Korotkov has reported some standardization of techniques to show the stability and reliability of the GDV parameters,^[@B40],[@B41]^ and the GDV camera has been certified as a medical device by the Committee on New Medical Technique of the Russian Ministry of Health, no standardized basis for interpreting findings has been established. A review of 136 exploratory studies on the application of the GDV as a diagnostic instrument in medicine shows that it gives comparable results to other more standard forms of measurement under a wide variety of conditions.^[@B42]^ However, a documented database and device standardization need to be established and published in peer-reviewed journals to validate the GDV camera as a truly scientific instrument.

Assuming that the GDV measurements did accurately reflect increases in the level of physiologic arousal and connectedness of the audience as they experienced the presence of Reconnective Healers and witnessed the healings, these results suggest that the RH workshop activities influenced the emotions of audience participants. In partial support of this assumption, correlations have been reported between the GDV signal and various parameters of HRV, an established tool for assessing autonomic function, in healthy people.^[@B43]^ However, the audience could have been reacting to charismatic speakers, with results having nothing to do with RH. To solve this dichotomy, it would be necessary to repeat the experiment in the presence of a non-RH motivational speaker.

Another problem is that no mechanism was postulated by which changes in the autonomic physiologic arousal of people throughout the room could affect the electrical conductance of room air in the area of the GDV. As Korotkov states in this publication: "To prove or disapprove these ideas we need to have a series of further experiments with different modalities of healing." In addition, further experiments are required to compare the data obtained from the RH workshop with the effects of groups of people at church services, sports rallies, political gatherings, and other highly emotional events.

HR and HRV {#s017}
----------

Two of the five studies included in this review used HR and HRV as biomarkers, one in RH practitioners themselves^[@B25]^ and the other in subjects with impaired ROM who received RH as a therapy, one-on-one with the healer.^[@B31]^ These two studies were scored as good quality because they fulfilled most of the criteria listed in [Table 1](#T1){ref-type="table"}. HRV is a noninvasive measure of the complementary relationship between the sympathetic and parasympathetic branches of the ANS^[@B44]^ and reflects the capacity of the central autonomic network, including the prefrontal cortex, central nucleus of the amygdala, hypothalamus, and brainstem, to respond and adapt to environmental demands.^[@B45]^ HRV is also correlated with the ability to regulate one\'s emotions.^[@B46]^ HRV usually increases with enhanced vagal stimulation, such as produced by yoga, and a type of guided meditation in which respiration rate is reduced,^[@B47],[@B48]^ and decreases with sympathetic arousal as produced in times of stress or focused, applied effort.^[@B49]^

When 31 advanced Reconnective Healers practiced on themselves, HR did not change; however, HRV significantly decreased compared to baseline. In contrast, Reiki masters and control subjects showed no significant changes in HRV.^[@B25]^ The sudden decrease in HRV seen when the Reconnective Healers began self-healing is consistent with decreased parasympathetic nervous activity and application of mental effort. It would be interesting to determine whether or not this state of mental focus, as monitored by decreased HRV and/or some other more specific biomarker of increased sympathetic activity, is correlated with an increased effectiveness of healing by Reconnective Healers.

This HRV response was not observed in the 17 subjects who received RH for their impaired ROM^[@B31]^ and their HRV did not change, although their HR decreased after the healing similar to control subjects who just relaxed on the massage table.

Other biomarkers {#s018}
----------------

### Peripheral blood flow {#s019}

In the experiments on self-practice by Reconnective Healers,^[@B25]^ cutaneous blood perfusion (amount of blood flow flowing through a defined region of interest) of the fingers was also measured. This measurement was made because of anecdotal evidence that Reiki practitioners often feel their hands heat up when they practice. Measurements were made on 50 experienced Reconnective Healers and 31 Reiki masters 5 min before, 5 min during, and 5 min after a self-healing. Corresponding measurements were made on 32 control subjects, who gazed at a calming picture in place of self-healing. Changes in blood perfusion were assessed by asking subjects to place their hand, palm down, on a mat and then scanning the middle three fingers using a laser Doppler perfusion imager. Comparing finger perfusion at the start point with the endpoint of RH self-healing, perfusion increased by 10.3% more than for control subjects (*p* = 0.003). Reiki practitioners showed a greater increase in perfusion (17.5% more than control subjects, *p* = 0.001). Both RH and Reiki groups showed similar perfusion at baseline. The increase in finger blood perfusion shown, on average, by Reconnective Healers and Reiki masters, was probably caused by local release of vasodilators into the blood. It is not clear from this experiment whether an increase in finger blood perfusion is a marker of a more efficient healer; it may simply indicate that the practitioner has entered into a healing state. This response requires further investigation to determine what it may signify.

ROM and self-reported pain {#s020}
--------------------------

Although RH has been reported by practitioners to alleviate many common clinical conditions, such as rheumatoid arthritis, tendonitis, neck pain, pain from fibromyalgia, allergies, and eczema, until recently there has been little published scientific evidence to support these claims. In this placebo-controlled, randomized, clinical trial, RH (one 10-min treatment) was assessed to determine whether it could significantly increase ROM and reduce pain in subjects with a variety of shoulder limitations. Participating subjects (*n* = 78, 41:37 F: M) were randomly assigned to one of five experimental groups: RH, Reiki, Sham Healing, Physical Therapy, or rest. The number of subjects chosen was based on a power analysis at 80% power.

Before their treatment, all participants were asked to stand with their back to a wall, without touching it, with their arms at their sides. They were then video recorded as they moved their arms out to the sides and then up toward their head, in a scapular plane as far as they could go, while keeping their arms straight. The videos were later analyzed to determine the angle each arm made above the horizontal when the participants reached their full ROM. Participants were asked to rate their maximum pain as they completed the movement on a scale from 1 to 10. Next they entered the treatment room and received their treatment or rest, while lying supine on a massage table. Apart from those in the rest group, participants were not told what type of treatment they were receiving. After the treatment or rest, the ROM recordings and pain assessments were repeated.

RH significantly increased participants\' ROM by over 26° on average compared to Reiki and to Physical Therapy that gave improvements of 20° and 12°, respectively, compared to 3° for the rest-only group. The effect size was 0.8, which is considered a large effect size. These results cannot be explained by a placebo effect because sham treatment did not significantly improve ROM. Pain scores decreased on average by 24% after RH compared to 10.1% after Reiki and 11% after Physical Therapy. This pilot study suggests that the use of RH is at least as effective as Physical Therapy in improving ROM in patients with painful shoulder limitation when evaluated immediately after a 10-min treatment.

One limitation of this study was that the participants who were assigned to the rest group knew they were in that group, and this introduces a certain amount of bias.

Another limitation is that inferences drawn from the results should be confined to those seen in a single 10-min treatment session with no follow-up. Further studies to evaluate such issues as the time-course of the effect of Physical Therapy, Reiki, and RH and the outcome on disability and function are warranted. There is a clear clinical need for nonsurgical treatments that are safe and effective for chronic, painful shoulder problems.

Analysis and Conclusions {#s021}
========================

The present review identified five studies; a case study,^[@B30]^ effects of RH charismatic leaders addressing conference attendees on ambient energy level,^[@B32]^ RH treatments on five randomly selected volunteers,^[@B33]^ physiologic changes in RH healers after performing RH,^[@B25]^ and a well-designed RCT.^[@B31]^ Since these studies are extremely varied in design, it is not possible at this point to reach firm conclusions about the general effectiveness of RH.

In order for RH to be accepted in the medical field, it is essential to establish an evidence base for its safety and effectiveness and to demonstrate that it has consistent effects on clinical and physiologic patient outcomes. Although the one clinical case study demonstrated that after receiving RH, an individual with an incapacitated lower half of the body was able to walk, there was no control of possible confounding factors. On the contrary, the recently published randomized, placebo-controlled shoulder study provides robust clinical data from 78 individuals with limited ROM, demonstrating that a short session of RH is at least as effective as an equal duration of Physical Therapy in improving ROM and pain relief. Longer term follow-up studies are needed to test whether the benefits of RH are sustained.

Like other biofield therapies, further studies are needed to determine whether RH consistently alleviates particular disorders. Such trials would be stronger if they included both conventional and biofield-related endpoints rather than basing conclusions on measurements such as GDV and AMI; such measures have not been adequately validated and tested. The use of robust research methods, including the use of blinding and control treatments as well as large enough sample sizes for statistical validity, is essential in all future experiments to test the effectiveness of RH. Innovative areas for future study of RH include clinically useful RH protocols that can be implemented in fast-paced clinical environments and investigation of the basic mechanistic principles responsible for observed health benefits.

Regarding clues as to the possible mechanisms for mediation of RH, one common finding from the three published nonclinical RH studies is that exposure of healer or healee to RH, either directly or indirectly, amplifies their autonomic physiologic arousal and increases their energy as shown by GDV and HRV. In the two GDV studies performed in a group context, the autonomic responses of individuals within each group to RH appeared to be synchronized, consistent with the claim that Reconnective Healers can access environmental fields that influence their own biofields, and that these changes are passed onto their patients\' biofields by entrainment. More specific recommendations for how to better test the above claim would be to: (1) Simultaneously measure the galvanic skin response (GSR) and HRV of pairs of RH healers and healees before and during the healing process.(2) Simultaneously measure GSR and HRV of individuals in a group with and without the presence of a non-RH motivational speaker or a Reconnective Healer who is engaged in the healing process and is also monitored.

Such experiments would determine whether the previously observed changes in the biofields of Reconnective Healers were passed onto their patients by entrainment and would contribute to a better understanding of the RH process.
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===========================
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